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TECHNICAL MEMORANDUM

SCIENCE DIRECTORATE PUBLICATIONS AND PRESENTATIONS 
JANUARY 1–DECEMBER 31, 2003

NASA REPORTS AND OTHER PUBLICATIONS

Technical Memorandums

1. An Experimental Investigation To Determine Interaction Between Rotating Bodies, 
 NASA/ TM—2003–212286, February 2003. R.N. Grugel, K. Mazuruk, and M.P. Volz.

2. Science Directorate Publications and Presentations, January 1–December 31, 2002, 
 NASA/ TM—2003–212635, December 2003. Compiled by F.G. Summers.

Technical Publications

1. Gauging the Nearness and Size of Cycle Maximum, NASA/ TP—2003–212927, November 2003. 
R.M. Wilson and D.H. Hathaway.

Conference Publications

1. 2002 NASA Materials Science Conference—Proceedings, NASA/CP—2003–212339, CD–ROM, 
2003. N. Ramachandran.

2. 2002 NASA Materials Science Conference—Proceedings, NASA/CP—2003–212339, Abstract
 Book, D. McCauley and N. Bennett (eds.), 2003. D. Gillies, N. Ramachandran, and K. Murphy. 

3. Flight Planning for the International Space Station—Levitation Observation of Dendrite
 Evolution in Steel Ternary Alloy Rapid Solidification, Proceedings of 2002 NASA Materials
 Science Conference, Huntsville, AL, June 25–26, 2002, NASA/CP—2003–212339, D. Gillies, 
 N. Ramachandran, K. Murphy, D. McCauley, and N. Bennett (eds.), pp. 221–230, 2003. 
 M.C. Flemings, D.M. Matson, W. Loser, R.W. Hyers, and J.R. Rogers.

4. Small Particle Response to Fluid Motion Using Tethered Particles To Simulate Microgravity, 
Proceedings of 2002 NASA Materials Science Conference, Huntsville, AL, June 25–26, 2002, 

 NASA/CP—2003–212339, D. Gillies, N. Ramachandran, K. Murphy, D. McCauley, and N. Bennett 
(eds.), pp. 643–654, 2003. J.D. Trolinger, R. Rangel, C. Coimbra, W.K. Witherow, J.R. Rogers, 

 and R.B. Lal.
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5. Studies of Nucleation and Growth, Specific Heat and Viscosity of Undercooled Melts of 
Quasicrystals and Polytetrahedral-Phase-Forming Alloys, Proceedings of 2002 NASA Materials 
Science Conference, Huntsville, AL, June 25–26, 2002, NASA/CP—2003–212339, D. Gillies, 

 N. Ramachandran, K. Murphy, D. McCauley, and N. Bennett (eds.), pp. 327–337, 2003. K.F. Kelton, 
A.K. Gangopadhyay, G.W. Lee, R.W. Hyers, J.R. Rogers, M.B. Robinson, T.J. Rathz, and 

 S. Krishnan.

Contractor Reports

1. Identification and Characterization of Extremophile Microorganisms With Significance to 
Astrobiology, 2002 NASA Faculty Fellowship Program Research Reports, NASA/CR—2003–212397, 
pp. 42–46, 2003. A.K. Bej.

2, Interfacial Reaction Studies Using ONIOM, For inclusion in 2002 NASA Faculty Fellowship 
Program Research Reports, NASA/CR—2003–212397, pp. 63–67, 2003. B.H. Cardelino  
and C.E. Moore.

3. Self-Consistent Large-Scale Magnetosphere-Ionosphere Coupling: Computational Aspects and 
Experiments, 2002 NASA Faculty Fellowship Program Research Reports, NASA/CR—2003–212397, 
pp. 160–164, 2003. T.S. Newman.

Undergraduate Student Research Program, 2003 Technical Report Collection

1. Analysis of Variance in Successive Succinonitrile Purity Level Measurements, 2003 USRP Summer 
Faculty Program, pp. 127–132, 2003. C. Hales.

2. Coupling Enhanced Lasing in Resonators, 2003 USRP Summer Faculty Program, pp. 119–126,  
2003. A. Gates.

3. Coding a Pulse Hight Analyzer for the GBM Prototype DPU, 2003 USRP Summer Faculty Program, 
pp. 201–205, 2003. D. Perrin.

4. Optimizing Crystal Growth Conditions for Delta-L: A Solubility Study of Insulin, 2003 USRP 
Summer Faculty Program, pp. 101–111, 2003. J.L. Baldridge.

5. Osmolality Studies To Optimize Cryoprotection in Macromolecular Crystallography, 2003 USRP 
Summer Faculty Program, pp. 207–212, 2003. J.L. Richards.

6. Radiation Dose Response in the Human Lymphoblast Cell Line TK6, 2003 USRP Summer Faculty 
Program, pp. 93–99, 2003. A. Abalos.

7. Ultra Violet Decomposition of Hydrogen Peroxide, 2003 USRP Summer Faculty Program, 
 pp. 169–179, 2003, J. Huff.
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OPEN LITERATURE

Refereed Journal Articles

 1. 2001 April Burst Activation of SGR 1900+14: Pulse Properties and Torque, Astrophys. J., 596,  
464–469, October 10, 2003. P.M. Woods, C. Kouveliotou, E. Gogus, M.H. Finger, M. Feroci, 

  S. Mereghetti, J.H. Swank, K. Hurley, J. Heise, D. Smith, F. Frontera, C. Guidorzi, and 
  C. Thompson.

 2. The Anisotropy of the Microwave Background to 1=3500: Deep Field Observations With the 
Cosmic Background Imager, Astrophys. J., 591, 540–555, July 2003. B.S. Mason, T.J. Pearson,  
A.C. Readhead, M.C. Shepherd, J. Sievers, P.S. Udomprasert, J.K. Cartwright, A.J. Farmer, 

  S. Padin, S.T. Myers, J.R. Bond, C.R. Contaldi, U. Pen, S. Prunset, D. Pogosyan, J.E. Carlstrom, 
  J. Kovac, E.M. Leitch, C. Pryke, N.W. Halverson, W.L. Holzapfel, P. Altamirano, L. Bronfman, 
  S. Casassus, J. May, and M.K. Joy.

 3. The Anisotropy of the Microwave Background to 1=3500: Mosaic Observations With the 
  Cosmic Background Imager, Astrophys. J., 591, 556–574, July 2003. T.J. Pearson, B.S. Mason, 

A.C. Readhead, M.C. Shepherd, J. Sievers, P.S. Udomprasert, J.K. Cartwright, A.J. Farmer, 
  S. Padin, S.T. Myers, J.R. Bond, C.R. Contaldi, U. Pen, S. Prunset, D. Pogosyan, J.E. Carlstrom,
  J. Kovac, E.M. Leitch, C. Pryke, N.W. Halverson, W.L. Holzapfel, P. Altamirano, L. Bronfman, 
  S. Casassus, J. May, and M.K. Joy.

 4. Application of Powder Diffraction Methods to the Analysis of Short- and Long-Range Atomic 
Order in Nanocrystalline Diamond and SiC; the Concept of the Apparent Lattice Parameter (ALP), 
Solid State Phenomena, 94, 203–216, 2003. B. Palosz, E. Grzanka, S. Gierlotka, S. Stel’makh, 

  R. Pielaszek, U. Bismayer, H. Weber, and W. Palosz.

 5. Boundary Layer Aerosol Composition Over Sierra Nevada Mountains Using 9.11- and 
  10.59-μm Continuous Wave Lidars and Modeled Backscatter From Size Distribution Data,  

J. Geophys. Res., 108(D3), DOI 10.1029/2002JD002252, February 2003. D.R. Cutten,  
M.A. Jarzembski, V. Srivastava, R.F. Pueschel, S.D. Howard, and E.W. McCaul, Jr.

 6. A Brief Analysis of Capillary Sealing Methods and Their Effectiveness, J. Crys. Growth and 
Design, 108(D3), 2003JGRD.108cACH18C, DOI 10.1021/cg025605g, February 2003. D.S. Ferree 
and M.J. van der Woerd.

 7. Carbon Nanotubes Growth on Graphite Fibers, J. Diamond and Related Mat., 12, 1825–1828, 2003. 
S. Zhu, C.-H. Su, S.L. Lehoczky, I. Muntele, and D. Ila.

 8. Chandra Observations of Magnetic White Dwarfs and Their Theoretical Implications, Astrophys. J., 
593, 481–485, August 10, 2003. Z.E. Musielak, M. Noble, J.G. Porter, and D.E. Winget.
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 9. Chandra Observations of the Anomalous X-Ray Pulsar 4U0142+61, Astrophys. J., 587, 367–372, 
April 10, 2003. S.K. Patel, C. Kouveliotou, P.M. Woods, A.F. Tennant, M.C. Weisskopf, 

  M.H. Finger, C.A. Wilson, E. Gogus, M. van der Klis, and T. Belloni.

10. Chandra Observations of the Faintest Low-Mass X-Ray Binaries, Astrophys. J., 596, 1220–1228, 
October 20, 2003. C.A. Wilson, S.K. Patel, C. Kouveliotou, P.G. Jonker, M. van der Klis, 

  W.H. Lewin, and T. Belloni.

11. Chandra X-Ray Observations of the Spiral Galaxy M81, Astrophys. J., 144(2), 213–242, February 
2003. D.A. Swartz, K.K. Ghosh, M.L. McCollough, T.G. Pannuti, A.F. Tennant, and K. Wu.

12. Chandra X-Ray Observatory Observations of the Globular Cluster M28 and Its Millisecond 
  Pulsar PSR B1821–24, Astrophys. J., 594, 798–811, September 2003. W. Becker, D.A. Swartz,  

G.G. Pavlov, R.F. Elsner, J. Grindlay, R. Mignani, A.F. Tennant, D. Backer, and M.C. Weisskopf.

13. Chandra X-Ray Observatory: An Overview, Adv. Space Res., 32, 2005–2011, 2003. 
  M.C. Weisskopf.

14. Characterization of Corning EPMA Standard Glasses 95IRV, 95IRW, and 95IRX, J. Res. Nat. Inst. 
Standards and Technology, 107(6), 703–718, December 2002. P.K. Carpenter, D. Counce, E. Kluk, 
and C. Nabelek.

15. Characterization of the Timing Noise of the Crab Pulsar, M.N.R.A.S., 344, 412–430, September 
2003. D.M. Scott, M.H. Finger, and C.A. Wilson.

16. Charge Sharing and Charge Loss in a Cadmium-Zinc-Telluride Fine-Pixel Detector Array, Nucl. 
Instru. & Methods in Phys. Res., 505, 122–125, June 2003. J.A. Gaskin, D.P. Sharma, and 

  B.D. Ramsey.

17. Comparison of Redshift-Known Gamma-Ray Bursts With the Main Groups of Bright BATSE 
Events, Astrophys. J., 584, 904–910, February 2003. I.G. Mitrofanov, A.B. Sanin, D.S. Anfimov, 
M.L. Litvak, M.S. Briggs, W.S. Paciesas, G.N. Pendleton, R.D. Preece, and C.A. Meegan.

18. Complex Refractive Index of Ammonium Nitrate in the 2–20-µm Spectral Range, Appl. Opt., 
Lasers, Photonics, and Environmental Opt., 42, 922–930, February 2003. M.A. Jarzembski, 

  M.L. Norman, K.A. Fuller, V. Srivastava, and D.R. Cutten.

19. Composition Dependence of the Hydrostatic Pressure Coefficients of the Bandgap of ZnSe1–xTex 
Alloys, Phys. Rev. B., 68, DOI 2003PhRvB 68c3206W, July 2003. J. Wu, W. Walukiewicz,  
K.M. Yu, W. Shan, J.W. Ager III, E.E. Haller, I. Miotkowski, A.K. Ramdas, and C.-H. Su.

Refereed Journal Articles (Continued)
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20. Convection and Easterly Wave Structure Observed in the Eastern Pacific Warm-Pool During EPIC–
2001, J. Atmos. Sci., 60(15), 1754–1773, August 1, 2003. W.A. Petersen, R. Cifelli, D.J. Boccippio, 
S.A. Rutledge, and C.W. Fairall.

21. Correction to “Self-Consistent Magnetosphere-Ionosphere Coupling: Theoretical Studies,” 
  J. Geophys. Res., 108(A6), 1264, DOI 10.1029/2003JA009966, June 2003. G.V. Khazanov,  

M.W. Liemohn, T.S. Newman, M.-C. Fok, and R.W. Spiro.

22. Crystallization and Preliminary X-Ray Analysis of Der f 2, a Potent Allergen Derived From 
  the House Dust Mite (Dermatophagoides Farina), Acta Crystall. D, D59, Part 6, 1046–1048, 
  June 2003. D.F. Roeber, A. Achari, T. Takai, Y. Okumura, and D.L. Scott.

23. Crystallization and Preliminary X-Ray Analysis of Human Recombinant Acid  
ß-Glucocerebrosidase, A Treatment for Gaucher’s Disease, Acta Crystall. D, D59, Part 2,  
343–344, February 2003. D.F. Roeber, A. Achari, P. Manvalan, T. Edmonds, and D.L. Scott.

24. Design of a Ferroelectric Programmable Logic Gate Array, Integrated Ferroelectrics, 56, 
  1013–1021, 2003. T.C. MacLeod and F.D. Ho.

25. Desulfonatronum Thiodismutans sp. nov., A Novel Alkaliphilic, Sulfate-Reducing Bacterium 
Capable of Lithoautotrophic Growth, Int. J. Systematic and Evolutionary Microbiology, 53, 

  1327–1332, DOI 10.1099/js0.02598–0, January 24, 2003. E.V. Pikuta, R.B. Hoover, A.K. Bej,  
D. Marsic, W.B. Whitman, D. Cleland, and P. Krader.

26. Double Layers in Expanding Plasmas and Their Relevance to the Auroral Plasma Processes, 
  J. Space Phys.: Special Issue on What Causes the Aurora, 108(A4), DOI 10.1029/2002JA009436, 
  2003. N. Singh and G.V. Khazanov.

27. The Effect of the Wall Contact and Post-Growth Cool-Down on Defects in CdTe Crystals Grown 
  by “Contactless” Physical Vapor Transport, J. Phys. D, 254, 316–328, 2003. W. Palosz, K. Grasza, 

K. Durose, D. Halliday, N. Boyall, M. Dudley, B. Raghothamachar, and L. Cai.

28. Effects of Uncertainty in TRMM Precipitation Radar Path Integrated Attenuation on Interannual 
Variations of Tropical Oceanic Rainfall, Geophys. Res. Lett., 30, 29–1, Cite ID 1180,  
DOI 10.1029/2002GL016416, February 2003. F.R. Robertson, D.E. Fitzjarrald, and C. Kummerow.

29. Evidence for Spiral Magnetic Structures at the Magnetopause: A Case for Multiple Reconnections, 
Adv. Space Res., 32(10), 1989–1999, 2003. O.L. Vaisberg, V.N. Smirnov, L.A. Avanov,  
and T.E. Moore.

30. Evidence That a Deep Meridional Flow Sets the Sunspot Cycle Period, Astrophys. J., 589, 665–670, 
May 20, 2003. D.H. Hathaway, D. Nandy, R.M. Wilson, and E.J. Reichmann.

Refereed Journal Articles (Continued)



6

31. Evolution of the Polarization of the Gamma Ray Burst GRB 030329, Nature, 426, 157–159, 
November 2003. J. Greiner, S. Klose, K. Reinsch, H.M. Schmid, R. Sari, D.H. Hartmann, 

  C. Kouveliotou, A. Rau, E. Palazzi, C. Straubmeier, B. Stecklum, S. Zharikov, G. Tovmassian, 
  O. Barnbantner, C. Ries, E. Jehin, A. Henden, A.A. Kass, T. Grav, J. Hjorth, H. Pedersen, 
  R.A.M.J. Wijers, A. Kaufer, H.-S. Park, G. Williams, and O. Reimer.

32. Extended Burst Tail From SGR 1900+14 With a Thermal X-Ray Spectrum (An), Astrophys. J., 
  587, 761–770, April 20, 2003. G.T. Lenters, P.M. Woods, J. Goupell, C. Kouveliotou, E. Gogus,
  K. Hurley, D. Frederiks, S. Golenetskii, and J.H. Swank.

33. Filament Eruption Without Coronal Mass Ejections, Geophys. Res. Lett., 30, 2107, November 2003. 
D.P. Choudhary and R.L. Moore.

34. First X-Ray Scattering Studies on Electrostatically Levitated Metallic Liquids: Demonstrated 
Influence of Local Icosahedral Order on the Nucleation Barrier, Phys. Rev. Lett., 90(19), ID 195504, 
DOI 10.1103/PhysRevLett.90.195504, May 16, 2003. K.F. Kelton, G.W. Lee, A.K. Gangopadhyay, 
R.W. Hyers, T.J. Rathz, J.R. Rogers, M.B. Robinson, and D.S. Robinson.

35. Global Frequency and Distribution of Lightning as Observed From Space by the Optical Transient 
Detector, J. Geophys. Res., 108(D1), 4005–4019, DOI 10.1029/2002JD002347, January 2003.  
H.J. Christian, R.J. Blakeslee, D.J. Boccippio, W.L. Boeck, D.E. Buechler, K.T. Driscoll,  
S.J. Goodman, J.M. Hall, W.J. Koshak, D.M. Mach, and M.F. Stewart.

36. GRB 011121: A Collimated Outflow Into Wind-Blown Surroundings, Astrophys. J., 2003. 
  J. Greiner, S. Klose, M. Salvato, A. Zeh, R. Schwarz, D.H. Hartmann, N. Masetti, B. Stecklum, 
  G.L. Lamer, N.B. Lodieu, R.D. Scholz, C. Sterken, J. Gorosabel, I. Burud, J.E. Rhoads,  

I.G. Mitrofanov, M.L. Litvak, A.B. Sanin, V. Grinkov, M.I. Andersen, J.M. Castro-Ceron,  
A.J. Castro-Tirado, A.S. Fruchter, J.P.U. Fynbo, J. Hjorth, L. Kaper, C. Kouveliotou, E. Palazzi,  
E. Pian, E. Rol, N.R. Tanvir, P.M. Vreeswijk, R.A.M.J. Wijers, E. van den Heuvel.

37. Hard X-Ray Lightcurves of High Mass X-Ray Binaries, M.N.R.A.S., 338, 211–218, January 2003. 
B.A. Harmon, M.H. Finger, and C.A. Wilson.

38. How Sample Completeness Affects Gamma-Ray Burst Classification, Astrophys. J., 582,  
320–329, January 1, 2003. J. Hakkila, T.W. Giblin, R.J. Roiger, D.J. Haglin, W.S. Paciesas,  
and C.A. Meegan.

39. Identifying the Plasmapause in IMAGE EUV Data Using IMAGE RPI In Situ Steep Density 
Gradients, J. Geophys. Res., 108(A4), 1147, DOI 10.1029/2002JA9475, April 2003. J. Goldstein, 
M. Spasojevic, P. Reiff, B.R. Sandel, T.T. Forrester, D.L. Gallagher, and B.W. Reinisch.

Refereed Journal Articles (Continued)
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40. Imaging Modulated Reflections From a Semi-Crystalline State of Profilin: Actin Crystals, J. Appl. 
Crystall., DOI 10.1029/2002JA009475, April 2003. J. Lovelace, H. Bellamy, E.H. Snell, and 

  G. Borgstahl.

41. Indigenous and Contaminant Microbes in Ultradeep Mines, J. Environmental Microbiology, 
  5, 1168–1191, 2003. T.C. Onstott, D.P. Moser, S.M. Pfiffner, J.K. Fredrickson, F.J. Brockman, 
  T.J. Phelps, D.C. White, A. Peacock, D. Balkwill, R.B. Hoover, L.R. Krumholz, M. Borscik, 
  T.L. Kieft, and R. Wilson.

42. Laminar-Turbulent Transition in an Electromagnetically-Levitated Droplet, Metallurgical  
and Mat. Trans., 34B(2), 29–36, February 2003. R.W. Hyers, G. Trapaga, and B. Abedian.

43. Land Use and Land Cover Change, Urban Heat Island Phenomenon, and Health Implications: 
  A Remote Sensing Approach, J. Photogrammetric Engineering and Remote Sensing, 69(9), 
  1053–1063, 2003. C.P. Lo and D.A. Quattrochi.

44. Landscape Archaeology: Remote Sensing Investigations of the Ancient Maya in the Peten 
Rainforest of Northern Guatemala, Ancient Mesoamerica, Vanderbilt Univ., 14(1), 113–122, 2003. 
T.L. Sever and D.E. Irwin.

45. Lifetime Predictions of a Titanium Silicate Glass With Machined Flaws, J. Mat. Sci. Lett., 22,  
1723–1725, 2003. D.S. Tucker, A.T. Nettles, and H. Cagle.

46. Long-Term Properties of Accretion Discs in X-Ray Binaries: I. The Variable Third Period in SMC 
X–1, M.N.R.A.S., 339(2), 447-454, February 2003. C.A. Wilson, P.A. Charles, W.I. Clarkson,  
M.J. Coe, S. Laycock, and M. Tout.

47. A Massive Warm Baryonic Halo for the Coma Cluster, Astrophys. J. Lett., 585, 722–729, March 10, 
2003. M. Bonamente, R. Lieu, and M.K. Joy.

48. A Measure From Line-of-Sight Magnetograms for Prediction of Coronal Mass Ejections,
  J. Geophys. Res., 108(A10), 1380, DOI 10.1029/2003JA010030, October 2003. D.A. Falconer, 
  R.L. Moore, and G.A. Gary.

49. Melt-Crucible Wetting Behavior in Semiconductor Melt Growth Systems, Crys. Res. and Tech., 
38(7–8), 669–675, 2003. A. Croell, R. Lantzsch, S. Kitanov, N. Salk, F.R. Szofran,  
and A. Tegetmeier.

50. Monitoring Photodeposition of Polymer Films From Diacetylene Monomer Solutions Using In Situ 
Real-Time Spectroscopic Ellipsometry, J. Thin Solid Films, 437, 127–134, 2003. D. Hui, J.-S. Kim, 
Y.-T. Kim, I. An, and M.S. Paley.

Refereed Journal Articles (Continued)
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51. Morphology and the Strength of Intermolecular Contact in Protein Crystals, Acta Crystall. D, 59, 
1347–1356, Part 8, August 2003. Y. Matsuura and A.A. Chernov.

52. A New Analytical Approach To Predict Spacing Selection in Lamellar and Rod Eutectic Systems, 
Metallurgical and Mat. Trans. A, 34A(2), 383–384, February 2003. A.V. Catalina, S. Sen,  
and D.M. Stefanescu.

53. The NRC Research Associateship Program has Greatly Enhanced the Solar Research at Marshall 
Space Flight Center During the Last Quarter Century, RAP Sheet: Quarterly Newsletter Nat. 

  Res. Council Res. Associates, 3(1), 8–10, 2003. G.A. Gary.

54. Observations at Low Latitudes of Magnetic Merging Signatures Within a Flux Transfer Event 
During a Northward IMF, J. Geophys. Res., 108(A10), 1358, DOI 10.1029/2003JA009852,  
October 10, 2003. M.O. Chandler and L.A. Avanov.

55. Observations of the Geopause at the Equatorial Magnetopause: Density and Temperature, Geophys. 
Res. Lett., 30(16), pp. SSC 6–1, Cite ID 1869, DOI 10.1029/2003GL017611, August 2003.  
M.O. Chandler and T.E. Moore.

56. Origin of the Large Band-gap Bowing in High Mismatched Semiconductor Alloys, Phys. Rev.  
Lett. B, 67(3), ID 03527, January 2003. J. Wu, W. Walukiewicz, K.M. Yu, J.W. Ager III,  
E.E. Haller, I. Miotkowski, A.K. Ramdas, C.-H. Su, I.K. Sou, R. Perera, and J. Denlinger.

57. Particle Acceleration in Relativistic Jets Due to Weibel Instability, Astrophys. J., 595, 555–563, 
September 20, 2003. K. Nishikawa, P.E. Hardee, G.A. Richardson, R.D. Preece, H. Sol, and 

  G.J. Fishman.

58. Phase Sensitive X-Ray Diffraction Imaging of Defects in Biological Macromolecular Crystals, 
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Seminar, Argonne National Laboratory, Chicago, IL, June 30, 2003. Z.W. Hu.
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112. Plasma Sheath Behavior of the ProSEDS Delta II, 39th AIAA/ASME/SAE/ASEE Joint Propulsion 
Conference, Huntsville, AL, July 20–23, 2003. K.H. Wright, N.H. Stone, B.E. Gilchrist, 
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and R.C. Richmond.

114. Pore Formation and Mobility Investigation (PFMI): Description and Initial Analysis of 
Experiments Conducted Aboard the International Space Station, 15th American Conference 

  on Crystal Growth and Epitaxy (ACCGE), Keystone, CO, July 20–24, 2003. R.N. Grugel, 
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124. Science Issues Associated With the Use of a Microfluidic Chip Designed Specifically for Protein 
Crystallization, American Crystallographic Association (ACA) Covington, KY, July 26–31, 2003. 
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